Dipyridamole, cold pressor test, and demonstration of endothelial dysfunction: a PET study of myocardial perfusion in diabetes.
Much evidence suggests endothelial dysfunction to be present in non-insulin-dependent diabetes mellitus (NIDDM) and to be important for the development of myocardial ischemia. Endothelial function in the coronary vessels may be studied in various ways. We compared the effect of cold pressor testing (CPT) with that of dipyridamole, a pharmacologic vasodilator, on coronary blood flow (CBF) measured by PET in NIDDM patients and healthy volunteers. In addition, we studied the effect of acute angiotensin-converting enzyme (ACE) inhibition on the flow response. Ten NIDDM patients and 10 control subjects participated. Myocardial perfusion was determined at baseline, during CPT, and after dipyridamole infusion by PET using intravenous (13)N-ammonia. Resting CBF was similar in NIDDM patients and in control subjects. CPT increased CBF by 20% in the control group, whereas no increase was observed in the patients. After dipyridamole infusion, CBF increased 2- to 3-fold in patients and 3- to 4-fold in control subjects. The increase and maximal CBF were significantly higher in control subjects than in patients. During ACE-inhibitor infusion, which had no influence on resting CBF in patients or control subjects (n = 5), CPT increased CBF by 14% in the NIDDM group. After dipyridamole, CBF increased 3- to 4-fold in both groups. The increase in CBF and maximal CBF in the 2 groups were not different during ACE-inhibitor infusion. In these NIDDM patients without evidence of epicardial coronary disease, endothelial dysfunction is strongly suggested by an impaired increase in CBF both to dipyridamole and to CPT. This dysfunction was reversed by infusion of an ACE inhibitor. Although ACE inhibition during CPT did induce significant increases in CBF in the patients, the changes during ACE inhibition were small compared with the dipyridamole response, and the absence of CBF increase during CPT in 3 of the 10 control subjects further limits the value of CPT for the study of coronary endothelial dysfunction.